Objective: To assess the short-term impact of a nutritional intervention aimed at reducing childhood overweight in German pre-school children. Design: Using a cluster-randomized study design with waiting-list controls, we tested a 6-month intervention administered once weekly by a nutrition expert consisting of joint meal preparation and activities for children and parents such as tasting and preparing nutritious, fresh foods. At baseline, 6 and 12 months, a parent-completed questionnaire assessed fruit and vegetable intakes (primary outcomes) and water and sugared drinks consumption (secondary outcomes). Direct measurement assessed BMI, skinfold thickness and waist-to-height-ratio. An intention-to-treat analysis used random-effects panel regression models to assess the intervention effect, adjusted for each child's age, gender, immigrant background and maternal education. Setting: Eighteen pre-schools from three south German regions. Subjects: Healthy children aged 3-6 years. Results: Three hundred and seventy-seven (80 %) eligible pre-school children participated in the study. Of these, 348 provided sufficient data for analysis. The sample mean age was 4?26 (SD 0?78) years; the majority (53?2 %) were boys. Children's fruit and vegetable intakes increased significantly (P , 0?001 and P , 0?05, respectively); no significant changes in the consumption of water, sugared drinks or anthropometric measurements were noted. Conclusions: Nutritional interventions in pre-schools have the potential to change eating behaviours in young children, which in the long term might reduce risk for developing overweight.
The prevalence of overweight in children has emerged as a public health issue of increasing importance in both developed and developing countries (1) . In Europe, for example, the prevalence of overweight in children currently is estimated to be 20 %, one-third of whom are obese (2, 3) . Childhood overweight is defined as BMI equal to or greater than the 90th reference percentile in Europe (International Obesity Taskforce criteria (4) ) or the 95th percentile in the USA (http://www.cdc.gov). Given the high prevalence and the known long-term effects of childhood overweight such as dyslipidaemia, hyperinsulinaemia, hypertension (5) (6) (7) , persistent overweight in adulthood (8) (9) (10) (11) as well as its social and economic consequences (12) (13) (14) (15) , an urgent need for effective interventions early in childhood has become evident.
Factors that influence a child's weight are partly genetic and partly environmental (16, 17) . In industrialized societies, environmental factors such as high energy intake paired with physical inactivity can lead to an energy surplus and increased body fat (18) . Nutritional surveys from several European countries show consumption trends among 3-year-old children exceeding recommendations for highenergy foods and beverages and failure to meet recommendations for fruits and vegetables (19, 20) . Changing children's eating behaviour is therefore potentially useful for preventing childhood overweight.
Previous work suggests that eating behaviour in early childhood might be changed more easily while these behavioural patterns are still developing (16, 21, 22) . The preschool setting may be especially appropriate for behavioural interventions (23) , as it is among the first in which young children encounter behavioural norms different from those in the home. Given high pre-school attendance rates in several industrialized countries (24, 25) , nutritional interventions conducted in these settings could positively impact the health of many children (26) . Although few published reports of interventions in this area exist, those that do suggest the potential for successfully promoting healthy nutrition in pre-school settings. A questionnaire-based study of 4-6-year-old pre-school children in China, for example, observed a significant decrease in unhealthy dietary behaviours (27) , while a Canadian pre-school programme reported significant increases in the frequency of fruit and vegetable intake (28) . Other studies conducted in primary and secondary schools, involving older children, provide further evidence that eating behaviour can be effectively modified through school-based nutritional interventions (8, 29, 30) . Most of these interventions primarily used educational strategies aimed at rising awareness in children (29) , parents and teachers. Based on theoretical frameworks of modelling (31) and the general system theory (32) , however, involvement of parents, teachers and peers in a participatory way -reaching beyond mere education -might be most effective.
While use of anthropometric outcomes has been infrequently reported in previous evaluations, a single study observed no significant differences in body weight and height-for-age (27) . Previous work, however, suggests that higher BMI in children is associated with physiological risk factors and even premature death (33) . Therefore, it appears important that nutritional intervention studies incorporate both intermediate behavioural and anthropometric outcomes measures. The aim of the present study was thus to assess the effects of a pre-school-based nutritional intervention on both behavioural outcomes, like children's fruit, vegetable and water consumption, and anthropometric measures.
Methods

Setting and participants
The study was set in Baden-Württemberg, a federal state (population nearly 11 million) in south-west Germany with an extensive network of urban and rural pre-schools for 3-6-year-old children, cared for by certified teachers.
Pre-schools were eligible to participate in the study if they were located in one of three predefined regions and had applied to participate in the nutritional intervention module of a state-sponsored health promotion programme 'Komm mit in das gesunde Boot' ('Come aboard the health boat'), with at least fifteen children participating. This programme comprised of two distinct arms was initiated in 2006 to encourage (i) healthy eating behaviour and (ii) physical activity (34) among pre-school children, with the long-term goal of reducing childhood overweight. The current paper focuses on the nutritional intervention. Analyses of the physical activity module's effectiveness are conducted separately with interactions between both modules not assessed.
Twenty-three pre-schools (mean size: forty-eight children) met the above-mentioned criteria with eighteen (78 %) agreeing to participate (see Fig. 1 ), either with all children (in small pre-schools) or the older children (in larger schools), due to a maximum group size of twenty students per expert. The vast majority of parents (. 95 %) consented to their child participating in the programme if the pre-schools had scheduled participation. Children between 3 and 6 years of age attending one of the participating pre-schools and participating in the programme (n 473) were considered eligible for our study. A total of 377 pre-school children (80 %) 
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Fig. 1 (colour online) Enrolment, stratification, randomized allocation of pre-schools and resulting number of children in each arm: cluster-randomized trial of a pre-school-based nutritional intervention on children's fruit and vegetable intakes, south Germany was obtained on 348 (93 %). The study was approved by the ethical committee of Heidelberg University, Mannheim Medical Faculty.
Study design
Our study used a cluster-randomized trial design, with natural pre-school-bound clusters of children randomized to either the intervention or the waiting-list control arm (34) . Pre-schools in the waiting-list control arm (n pre-schools 8, n children 183) received the same intervention 6 months later than the intervention arm (n pre-schools 10, n children 194). To account for seasonal differences in fruit and vegetable intake, the study was implemented with half of the pre-schools starting in Autumn 2008, the other half in Spring 2009.
As previous research in children has shown differences in eating behaviour (35) and BMI by socio-economic status (SES) (36) , we stratified the recruited pre-schools before randomization to balance aggregate pre-school social background and immigrant proportion (see De Bock et al. (34) ).
Intervention -theoretical framework and delivery Nutritional interventions in older children have chosen various theoretical frameworks, yet many are based upon the assumptions of Bandura's (31) social learning theory (37) (38) (39) or Zajonc's (40) exposure effect (41) (42) (43) . The theory of social learning suggests that children's eating behaviour evolves from imitating the behaviour they observe in significant others, like parents and peers (17) . Thus, for an intervention to be most effective, it may be useful to include parents to modify children's behaviour (44) . Zajonc's exposure effect (40) suggests that even very young children are more likely to eat specific foods when these are repeatedly and consistently offered to them (17, 45, 46) . Our nutritional intervention incorporated elements from both theoretical frameworks.
The intervention was delivered by external nutrition experts who participated in intensive 4 d training sessions covering specific nutritional guidelines for children and basic communication skills. The experts delivered the intervention during fifteen standardized 2 h nutrition sessions, mostly during pre-school hours, conducted once weekly over a 6-month period with five of these sessions actively involving parents by targeting them alone (discussions on parents' modelling role and nutritional needs of children) or together with their children (Table 1) . Intervention activities consisted of familiarizing with different food types and preparation methods as well as cooking and eating meals together in groups of children, teachers and parents. One session additionally focused on healthy drinking behaviours. Pre-school group teachers assisted the external nutrition expert during each session to enable them to sustain intervention-related activities after the study end.
Models for healthy eating within the intervention included: (i) use of nutrition experts; (ii) play acting with 'pirate dolls' used as props enjoying fruit and vegetables; (iii) active parental involvement; and (iv) involvement of other pre-school peers. The exposure effect was taken into account by repeatedly offering healthy snacks like fruit and vegetables and water to the children every week.
Process evaluation
Evaluating an intervention's effectiveness and processes at the same time may aid in understanding why an intervention was effective. Our process evaluation was based upon telephone interviews with the nutrition experts directly involved in intervention delivery. Our assessment used elements (47) of the RE-AIM framework, specifically focusing on reach (proportion of target population participating in intervention), effectiveness and implementation (e.g. fidelity to or adaptation of the intervention schedule and its components and the effort required to organize intervention-related activities within each pre-school setting). Reach was reflected by the proportion of participating children and parents compared with the total number of targeted, eligible and recruited children and parents. Implementation ratings adapted from Glasgow et al. (47) on fidelity to planned intervention delivery, total intervention content covered by the experts, effort to get activities organized and the level of parental commitment were given on an ordinal scale ranging from 0 5 not at all/none to 5 5 completely/ a great deal, separately for parent and children's modules, based upon ratings by the nutrition experts.
Measurements
Quantitative outcome measurements were obtained before start (baseline) and at 6 and 12 months (sustainability) after baseline. Given a cross-over study design, pre-schools assigned to the waiting-list control arm underwent one additional measurement at 6 months before intervention start. Our choice of outcomes combines both intermediate behavioural and objective health parameters to grasp possible translation of behaviour change into anthropometric changes. Parental questionnaire The study questionnaire, completed by the child's parents, assessed multiple domains of behaviour including children's eating behaviour and physical activity. Wherever possible, we used items from existing surveys; given limited previous work in this area, however, it was necessary to adapt or create new items to assess specific outcomes. Given the potential inaccuracy of extensive food inventories completed by young children or by parents unable to observe their child during the course of the day, we relied instead on parental report of consumption of specific foods or beverages that reflect general eating behaviour. For the assessment of our primary outcomes, fruit and vegetable intakes, we used items developed by Bayer et al. (48) : 'How many portions (size of a child's hand) of fruit does your child eat at average per day?' and 'How many portions (size of a child's hand) of vegetables does your child eat at average per day?' Responses were given on a 6-point ordinal scale ranging from 'none' to 'more than three portions per day'.
Secondary outcomes included the consumption of water (as assessed by an adaptation of an FFQ item: 'How many [glasses] does your child drink per day (1 glass 5 200 ml)?') and sugared drinks (using the same item stem with sugared drinks defined as soft drinks, beverages containing juice concentrates, 100 % fruit juice and sugared tea/iced tea). Responses on a 6-point ordinal scale for both items ranged from 'seldom or never' to 'four or more glasses per day'. After identifying consumption in each category, we created a single composite score of sugar-sweetened beverage consumption for each child.
Anthropometry and body composition
Trained study personnel performed all anthropometric measurements. Height (to the nearest 0?1 cm; model Seca 201, Seca Deutschland, Hamburg, Germany) and weight (to the nearest 0?1 kg; model Glaswaage Nr. 63685, Soehnle pharo, Nassau, Germany) were measured following a standardized protocol. BMI was calculated using the standard formula of weight (kg) divided by the square of height (m 2 ). Overweight was defined by ageand gender-specific 90th percentile cut-offs of BMI taken from a representative sample of German pre-school children (49) . Waist circumference was measured directly on the skin half-way between the top of the iliac crest and the lower rib (50) with an accuracy of 0?5 cm using a non-elastic measuring tape (Seca Messband 201; Seca Deutschland) with waist-to-height-ratio (WTHR) calculated as a measure of central body fat (51) (52) (53) . Total body fat was determined by at least two averaged measurements at the triceps, biceps, subscapular, vertical hip and calf skinfolds using Lange Skin Fold Calipers (Beta Technology, Santa Cruz, CA, USA). These mean measures of all skinfolds (triceps to calf) were summed for each child to yield the outcome 'skinfold sum' (54, 55) .
The quality of anthropometric measurements was maintained through biannual refresher trainings for study personnel and assessment of inter-rater reliability through duplicate measurement. The mean inter-rater correlation coefficient over all measures taken across all measurement time points was 0?87, suggesting a high level of reliability among study personnel, who were also blinded to group assignment.
Measurement of covariates and confounders
The analysis was adjusted for confounding factors at the child's level including age, gender (56) , SES (57) and immigrant background (58) . Sociodemographic information was collected through the parent-completed questionnaire. Immigrant background of each child was determined by parental response to three items: (i) child is a non-German national; (ii) child's parents are native speakers of a language other than German; and (iii) child primarily speaks a language other than German at home (59) . Responses (yes 5 1; no 5 0) were added to create a final value. The child's SES was estimated using his/her mother's self-report of the highest level of educational attainment as a proxy (60, 61) . According to the international Standard Classification of Education (ISCED) (62) , we defined three categories of maternal education: 'high' 5 ISCED level 5 or 6, 'middle' 5 ISCED level 4 and 'low' 5 ISCED level 1, 2 or 3.
Statistical analysis
The data set comprised up to three measurement points per child. Ordinal scale points included as outcome variables were treated as continuous. Descriptive statistical analysis was performed on all outcome measures and bivariate linear regression analyses reflected the intervention effect.
With 81 % of the children contributing more than one measurement to the data set, the effects of the intervention on the whole sample could be captured using a panel regression analysis. This technique can be useful when data consist of repeated observations in one or more cross-sectional units like individual children (63, 64) . It allows analysing individual dynamics based upon withinand between-person differences in time, controlling for unobserved heterogeneity.
As our data stemmed from natural pre-school-bound clusters of children, we first determined the extent of clustering. Intraclass correlation coefficients (ICC) on the level of pre-schools were 0?016 and 0?014 for the primary outcomes of fruit intake and vegetable intake, respectively. With an average cluster size of 19?5 children per pre-school, the design effect (d ¼ 1 þ ðaverage cluster size À 1Þ Â ICC) did not exceed 2, allowing us to ignore the issue of clustering in our analyses (65) (66) (67) (68) . Next, the panel regression models were built with the intervention effect expressed as change in ordinal scale points. In models for outcomes other than water intake, we were able to use random-effects panel regression since our estimators were unbiased, based on the Hausman (69) specification test (x 2 , 4?5; P . 0?1). Random-effects estimators generally are more efficient than fixed-effects estimators. Yet, for the analysis of water intake we used a fixed-effects panel regression as the random-effects estimators were biased (x 2 5 6?60; P 5 0?036). In our initial model, we used panel-robust estimators and adjusted the intervention effects to the time-variant factor age. A second model additionally adjusted for potential confounders including gender, immigrant background and maternal education. A supplemental analysis for the anthropometric outcome variables was performed separately in the subgroup of overweight children.
The study was powered on the primary outcome vegetable intake, for which we expected the smallest clinically relevant effect size, assumed to be 0?05 in the panel regression model. f 2 5 0?05 is traditionally considered a small to medium effect size (70) . With a power of 0?8, a 5 0?05/3 5 0?0167 (adjusted for three measurement time points) and accounting for five independent predictors, we determined a minimal sample size of n 332. All statistical analyses were performed with the STATA 10 statistical software package (StataCorp LP, College Station, TX, USA).
Results
Of the 348 pre-school children (Table 2) providing data, 29?6 % (n 103) participated in measurements at all three time points, 51?4 % (n 179) children participated twice and 19?0 % (n 66) at one measurement point, with 58?0 % of the children (n 202) providing both preand post-intervention measurements. The majority of the sample (53?2 %) was boys. Nearly a third (32?4 %, n 113) of all children came from an immigrant background; fifty-seven (16?3 %) and seventy-four (21?2 %) had mothers with low and higher educational levels, respectively. Mean age was 4?26 (SD 0?78) years. The proportion of overweight children was 8?4 % (49) , a figure comparable to German national statistics (9 %) (71) . Gender distribution, immigrant background and maternal educational levels were similar among participants across measurement time points. With the exception of mean age, there were no significant differences in children's characteristics between those providing both pre-and post-intervention measurements compared with the full sample ( Table 2) .
At baseline, 60?0 % and 34?6 % of the pre-school children achieved the recommended amounts of at least two portions (200 g) of fruit and vegetables daily (72) , respectively. When comparing only pre-intervention and post-intervention measurements, there was a significant change from baseline in fruit and vegetable intakes (Fig. 2) . Specifically, we found a mean increase from baseline of 0?17 points on the 6-point ordinal scale (P # 0?05) for fruit consumption frequency and 0?22 points (P # 0?01) for vegetable consumption, unadjusted for other characteristics. -Participants with both pre-and post-intervention measurements had a higher mean age (P # 0?01); all other differences were non-significant (P . 0?05). Significance levels quoted are two-sided. A change of 1 on the 6-point ordinal scale approximates one portion difference (size of a child's hand).
In the random-effects panel analysis including all measurements (Table 3) and controlling for age, we found an increase of 0?22 points on the ordinal scale of fruit consumption compared with consumption before intervention ('within-child comparison') and compared with children not receiving the intervention ('between-child comparison'; P 5 0?027). Participation in the intervention was also associated with a change in vegetable consumption (P 5 0?027): we found an increase of 0?15 points on the ordinal scale in vegetable intake (also based upon 'within-child comparison' and 'between-child comparison'). After adjusting for gender, immigrant background and maternal education, regression coefficients for the intervention effect were slightly higher and remained statistically significant for fruit (0?23; P 5 0?0 0 1) and vegetable (0?15; P 5 0?027) consumption. These estimators refer to the general intervention effect. Six-month and 12-month measurement points were not differentiated because we only had 12-month data for 18?9 % of pre-schools.
The intervention did not have significant effects on daily water intake or the consumption of high-energy drinks (data not presented). We also found no significant intervention effect on BMI, WTHR or skinfold sum. In the subgroups of overweight and obese children (n 18 with pre-and post-term measurements), bivariate analyses also showed no significant effect of the intervention on BMI, WTHR and skinfold sum. A multivariate analysis adjusted for age was not possible due to the small size of these subgroups.
Process evaluation
On average, 23?1 (SD 12?1) children participated regularly in the lessons, with 16?5 (SD 9?5) parents present at the parents' only and parent and children's sessions. In sum, 99 % and 69 % of the recruited children and parents participated, representing 47?8 % and 68?3 % reach into the target population (recruited and non-recruited) for children and parents, respectively (http://www.re-aim.org/ tools/calculations/use-the-reach-calculator.aspx). For both parent and children's modules and all pre-schools, the n, number of children contributing measurements; N, number of measurements included in the analysis. Level of two-sided significance: *P # 0?05, **P # 0?01, ***P # 0?001.
-Daily fruit and vegetable intakes as measured in child 'hand' portions on a 6-point ordinal scale, ranging from 'none' to 'more than three'. Fig. 2 Children's fruit (a) and vegetable (b) intakes before ( ) and after ( ) the pre-school-based nutritional intervention, indicated as the percentage of children distributed across intake categories measured as portions (a child's hand full) per day. Data presented include only children with both pre-and post-intervention measurements (n 202, see Table 2) implementation rate was high with all modules delivered completely (5?0/5); no session was cancelled. Intervention fidelity was high with the majority of interventions delivered as planned (ratings 4?4 (SD 0?5) and 4?2 (SD 0?3) on 5-point ordinal scale for parent and children's modules, respectively). Those responsible for administering the intervention reported expected seasonal adaptations of the activities like a delay in seed sowing related to the weather. Parental and teacher commitment was rated high (3?8 (SD 0?8) and 4?2 (SD 1?5), respectively). Some experts also related that parents sought more counselling after the sessions ended. The teachers were mostly regarded as very helpful and committed by the nutrition experts, with the amount of effort required to facilitate programme implementation rated as 'low' (2?0 (SD 1?6) out of 5 for both children's and parent modules).
Discussion
The pre-school-based nutritional intervention arm of the programme significantly increased fruit and vegetable intakes in our sample by around 0?23 and 0?15 portions daily (portion 5 size of a child's hand representing about 100 g), respectively. Although this change appears to be rather small on an individual scale, it is consistent with an increase of 6 % for both fruit and vegetable consumption in the whole sample and therefore might represent a relevant change on population level. According to a Norwegian study reported by Bere et al. (73) , a small increase of 2?5 g of fruit and vegetables daily over lifetime makes e.g. school fruit programmes cost-effective.
Our short-term findings are generally consistent with previous studies in older children: evaluations of schoolbased nutrition programmes in older children showed increases in fruit and vegetable intake (8, (28) (29) (30) 74) . Middle-to long-term increases are mostly reported in portions per day, ranging from about 0?09 and 0?07 more portions in fruit and vegetables, respectively (74) , to 0?28 portions of fruit and vegetables (75) , or 10 % daily increases in consumption of fruit (76) . The 0?23 and 0?15 portion increases in our preschool study thus are comparable with previous evidence on intervention effects in older children. Some previous intervention studies could also show significant increases in non-primary target foods (28, 77) . In our pre-school sample, we could not detect any significant change in water or sugar-sweetened drinks consumption. This could be due to the intervention design, which focused more on fruit and vegetable exposure and on testing new foods than on the consumption of drinks. Furthermore, sugar-sweetened drinks consumption in our sample was already at a very low level before the intervention commenced.
A change in eating behaviour might be viewed as an intervention success, even without an observable change in anthropometric parameters. Increased fruit and vegetable intake generally indicates a nutritional pattern characterized by less refined foods and a more balanced nutrition (78) . Such healthy nutritional patterns have been shown to lead to a definite yet delayed decrease of BMI and body fat in adults and adolescents, especially if maintained over a longer period (79, 80) . This suggests that our intervention might still be effective in reducing the prevalence of childhood overweight over the long term, even if it cannot be demonstrated in the current study with a relatively short period of follow-up.
By our process evaluation, we observed that 99 % and 69 % of the recruited children and parents, respectively, were reached by the intervention. This points to the potential importance of this setting for interventions, especially because a vast majority of children attend pre-schools in developed Western countries (24, 25) . Social learning theory also underlines the value of engaging individuals within and outside the family with potential influence on the development of behaviours and behavioural norms.
Interventions targeting multiple settings and combining healthy nutrition and physical activity promotion have successfully changed anthropometric parameters in older children (81, 82) . In contrast, nutritional interventions in preschool children could not improve body composition measures, with only very few studies including anthropometric data as outcome variables (27) at all. Even if our short-term findings are consistent with these previous results, our analysis should be repeated including the sustainability measurements from all pre-schools to come to a final conclusion. By the time of reporting, sustainability measurement data from only 18?9 % of pre-schools were available.
Similar to previous work conducted in controlled laboratory settings involving older children and adults (37, 39, 45, (83) (84) (85) (86) , the exposure effect reflected in our programme suggests that pre-school interventions can have a positive impact on eating behaviour of younger children. Other studies in school-aged children have shown that children's knowledge about nutrition may be improved and their preferences concerning food also changed by nutritional interventions (8, (28) (29) (30) . Although we did not collect comparable data given concerns about the reliability of self-reports in preschool children, we observed parental report of an increase in fruit and vegetable consumption after the intervention. It is unclear whether this finding reflects a direct effect on children's nutritional behaviour or an indirect, beneficial effect on parental knowledge and practice.
The present study has a number of strengths. First, on an international scale, to our knowledge it is one of very few studies evaluating the impact of nutritional interventions in pre-schools (87, 88) . This is an important research gap, as especially the pre-school period should be viewed as a window of opportunity for establishing healthy nutritional behaviours (5, 23, 26, 45) . Second, the current study used objective anthropometric outcomes in addition to self-reported behavioural outcomes. This allows differentiation between behavioural and body compositional changes in the children, yet with the anthropometric parameters left unaffected by the intervention. A third strength concerns the theoretical underpinnings of the intervention: with parents playing a substantial role in influencing health behaviours of young children, their inclusion into the intervention may have been an essential precondition for an intervention success (44) . In our intervention, a third of the intervention units were delivered to parents only or parents and children instead of children only, and thereby a majority of the parental population could be reached. By this approach, the programme applied a general system theory-based approach (32) linking children, preschool teachers and parents to change pre-school curricula.
Despite these strengths, the study also has several limitations. First, children were sampled from pre-schools that applied for a nutritional intervention, possibly resulting in limited generalizability. Second, in the current analysis, we did not have sustainability measurements from all participating pre-schools. Third, despite the calculation of a minimal sample size of 332, we only had 202 children providing both pre-and post-intervention measurements. Our analysis thus may have been underpowered for detecting changes in anthropometric outcomes or water and sugar-sweetened drinks consumption. Fourth, we evaluated only a limited number of behavioural outcomes. The intervention thus could have changed other eating behaviours, without the study design being able to detect these changes. Last, we did not measure nutritional intake directly, but focused instead on dietary patterns. Although dietary patterns are known to correlate quite well with nutrient intake (89) , a food diary or daily weighing approach might have resulted in more accurate data, but was not considered feasible in this sample or study setting.
Conclusions
The present study demonstrates a significant increase in children's fruit and vegetable intake following a 6-month nutritional intervention in south German pre-schools. Fruit and vegetables are important components of a balanced nutrition (78) . Although we were unable to demonstrate an effect of our intervention on anthropometric measures after 6 months, we nevertheless anticipate that increased fruit and vegetable intake over a longer time period might eventually lead to a change in anthropometric features. Future studies evaluating interventions might wish to include long-term effectiveness and sustainability measurements, investigating whether behavioural change through interventions eventually leads to health-relevant changes in anthropometric data.
